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DETAILED ACTION 
Claim Rejections - 35 USC§103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 12 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitahara et al. (EP0827838) in view of Barbehenn et al (U.S. 5363134), Takahiro et al. (JP 
1 1058704), and Sekiya et al. (US 5877786). 

Kitahara et al. discloses a method of jetting liquid droplets or a liquid jetting apparatus, 
comprising: 

providing a liquid head (FIG, 1, element 10), including: a plurality of nozzle 
orifices (FIG. 3, element 22A, and column 6, line 19-22); a plurality of pressure generation 
chambers associated with the nozzle orifices (FIG. 3 S element 27, and column 7, line 38-39); and 
a plurality of piezoelectric vibrators for respectively varying the volume of the associated 
pressure generation chamber to jet a liquid droplet from the associated nozzle orifice (FIG. 5, 
element 17); 

• Kitahara et al. does not disclose the providing ID data that provides the ID data for 
identifying the respective nozzle orifices. 

Barbehenn et al. discloses a ID data storage for providing ID data for identifying 
respective nozzle orifices in a printhead (column 3, line 43-53). 
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Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to include the ID storage for providing the ID data of the respective 
nozzle orifices as disclosed by Barbehenn et al. into the printing apparatus disclosed by Kitahara 
et al. The motivation for doing so would have been to increase the capability of controlling the 
ejecting of proper ink volume, the ink drop velocity, and various other manufacturing tolerances 
or defects for driving an array of nozzle orifices as taught by Barbehenn et al. (column 2, line 2- 
8). 

• In addition, Kitahara et al. and Barbehenn et al. do not disclose the providing of a 
reference drive signal which is applied to the piezoelectric vibrator such that a reference liquid 
droplet having a designated amount is jetted from the nozzle orifice, applying the reference drive 
signal to the respective piezoelectric vibrators to jet liquid droplet from the nozzle orifices; 
measuring amounts of the respective liquid droplets jetted by the reference drive signal, 
identifying a difference between the designated amount and the measured amount of each liquid 
droplet; providing correction data for reducing the difference, associating the correction data 
with the respective nozzle orifices identified by the ID data, storing the associated correction 
data, providing a plurality of drive signals for driving the piezoelectric vibrators to jet liquid 
droplets from the nozzles, selecting at least one drive signal from the plurality of drive signals to 
adjust a displacement behavior of a piezoelectric vibrator associated with the identified nozzle 
orifice, based on the associated correction data when the identified nozzle orifice receives print 
data, and applying the selected drive signal to the piezoelectric vibrators, wherein the at least one 
drive signal within a single jetting cycle of the jetting head is selected in the selecting step and 
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wherein the plurality of drive signals respectively have different liquid jetting energy from each 
other. 

Takahiro et al. discloses a process used in an image forming apparatus comprising the 
steps of providing a reference drive signal to instruct the piezoelectric vibrator to jet a reference 
liquid droplet having a designated amount from the nozzle orifice {paragraph [0023]: a 
corresponding drive waveform is given to each ink discharge means to discharge an ink quantity 
that is setup beforehand), applying the reference drive signal to the respective piezoelectric 
vibrators to jet liquid droplet from the nozzle orifices, measuring amounts of the respective 
liquid droplets jetted by the reference drive signal {paragraph [0023]: the drive waveform is 
applied to the ink discharge means 1-1 to 1-N and the amount of ink ejected out from each nozzle 
is measured); identifying a difference between the designated amount and the measured amount 
of each liquid droplet (paragraph [0023]: comparing the reference value of the ink discharge 
quantity set up beforehand to the measured ink discharge value), providing correction data for 
reducing the difference so that the designated amount is jetted from the nozzle orifice 
(paragraph [0023]: an error with the amount of ink ejected from each nozzle is computed and 
the variation amendment is adjusted so the desired amount of ink is ejected from each nozzle), 
associating the correction data with the respective nozzle orifices identified by the ID data 
(paragraph [0023]: the amount of ink ejected is measured and used to compute the error for 
each nozzle), storing the associated correction data (paragraph [0023]: the variation amendment 
table is adjusted), providing a plurality of drive signals for driving the piezoelectric vibrators to 
jet liquid droplets from the nozzles (FIG. 3 } waveforms 1-M), selecting at least one drive signal 
from the plurality of drive signals to adjust a displacement behavior of a piezoelectric vibrator 
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associated with the identified nozzle orifice, based on the associated correction data when the 
identified nozzle orifice receives print data, and applying the selected drive signal to the 
piezoelectric vibrators (Abstract and FIG. 1: the selectors 3-1 to 3-N t based on the correction 
data of the ink discharge amount, select a voltage waveform from a plurality of waveforms 
generated by the generators 2-1 to 2-N to control the liquid ejection of the discharge elements 1- 
1 to 1-N), wherein the at least one drive signal within a single jetting cycle of the jetting head is 
selected in the selecting step and wherein the plurality of drive signals respectively have different 
liquid jetting energy from each other (FIG. 3: Each waveform 1~N has different jetting energy 
and is a single waveform in a jetting cycle to cause an ejection of a droplet having an amount 
different from the others). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify the process used in the jetting liquid droplets apparatus 
disclosed by Kitahara et al. in view of Barbehenn et al. such that including the steps of providing 
the reference drive signal to the actuator to jet a designated amount of liquid, measuring amounts 
of the jetted liquid droplets, identifying a difference between the designated amount and the 
measured amount of each liquid droplet, providing correction data for reducing the difference, 
and adjusting a displacement behavior of the piezoelectric vibrator based on the corrected data as 
disclosed by Takahiro et al. into The motivation of doing so is to control the variation in the ink 
discharge quantity from each nozzle in order to obtain a record image without concentration 
unevenness or banding as taught by Takahiro et al. (paragraph [0024]). 

• Moreover, Kitahara et al. in view of Barbehenn et al. and Takahiro et al. does not disclose 
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wherein volume differences among the liquid droplets ejected by the respective drive signals are 
divided by a volume of a liquid droplet which is the minimum volume jetted by one single drive 
signal (Note: The above claim element that defines dividing volume differences by a volume of a 
liquid droplet does not contribute to the operation of the claimed process. In fact, the above 
division does not affect at all to the operation of the claimed process. As a result, the claim 
element is considered but not given patentable weight. However, in an attempt for further 
examination, the claim element is understood as means for defining the difference in volumes of 
the liquid droplets which is an integer multiple of the minimum volume jetted by one drive 
signal). 

Sekiya et al. discloses an ink jet recording method for ejecting plurality of ink droplets by 
a single drive signal or a plurality of serial drive signals (FIG. 3), wherein volume differences 
among the liquid droplets ejected by the respective drive signals can be divided by a volume of a 
liquid droplet which is the minimum volume jetted by one single drive signal (FIG. 3: Because 
the volume differences among the ink dots 26 is the different number of ink droplets 24 
constituting the dots, the volume difference is dividable by the volume of one droplet 24 ejected 
by a single drive signal (a)). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the driving signals disclosed by Kitahara et al. in view of 
Barbehenn et al. and Takahiro et al. such that the volume differences among the liquid droplets 
ejected by the respective drive signals can be divided by a volume of a liquid droplet which is the 
minimum volume jetted by one single drive signal as disclosed by Sekiiya et al. The motivation 
for doing so would have been to control the dot size in accordance with image density so that 
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gray scale recording of images can be performed as taught by Sekiya et al. (column 2, lines 35- 
40). 

Allowable Subject Matter 

3. Claims 3-11, 14-15, 17-19, 21-23, 25, and 27-28 are allowed. The reasons for allowance 
were indicated in the previous office action. 

4. Claim 1-2, 13, 16, 24, and 26 are allowed. The applicant's arguments on page 15-16 have 
been found persuasive that Takahiro does not teach or suggest that at least one drive signal is 
selected based on the variation correction data. In stead, Takahiro teaches correcting a drive 
waveform after the drive waveform is selected based on the data waveform and rather than the 
correction data. As a result, the claims are allowed in light of the above persuasive arguments. 

Response to Arguments 

Applicant's arguments filed 08/04/2005 regarding to claim 12 and 20 have been fully 
considered but they are not persuasive. 

In response to the applicant's argument that Sekiya does not disclose, teach, or suggest 
the step of dividing volume differences of liquid droplets, the examiner points out that the 
clamed process does not require dividing volume differences of the liquid droplets to fulfill its 
operation. The fact that, the claim element "wherein volume differences among the liquid 
droplets ejected by the respective drive signals are divided by a volume of a liquid droplet which 
is the minimum volume jetted by one single drive signaF is not considered as a step that carries 
patentable weight in determining the scope of the process as claimed, since the claim element 
does not contribute to the operation of the process. In deed, the scope of the claimed process is 
fully determined without the effect of this claim element. In addition, as discussed above, the 
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claim element is understood as means for defining the difference in volumes of the liquid 
droplets which is an integer multiple of the minimum volume jetted by one drive signal. As a 
result, Sekiya's teaching reads on the claim element in light of the above explaination. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAM S. NGUYEN whose telephone number is (571)272-2151. 
The examiner can normally be reached on 7:00AM - 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, STEPHEN D. MEIER can be reached on (571)272-2149. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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